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Abstract
In this study, we investigated the perceived professional needs of Korean science 
teachers majoring in chemical education, and examined their preferences for on-
line and on-site inservice teacher training programs. The results were also com-
pared with those of preservice teachers. Participants were 120 secondary school 
teachers and 67 preservice teachers, whose majors were either chemical education 
or science education with emphasis in chemistry. A questionnaire consisting of a 
modified Science Teacher Inventory of Need and a section concerning respondents’ 
demographic information and their use of the Internet was administered. In con-
trast to previous studies, the perceived needs of Korean inservice and preservice 
teachers were found to be very strong in all 30 needs assessment items, and their 
prominent needs were from all seven categories. Preservice teachers indicated sig-
nificantly greater needs than inservice teachers on several items. Korean teachers 
generally tended to prefer online inservice to traditional on-site training programs, 
although they still preferred on-site types of programs in areas such as conducting 
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laboratory sessions and demonstrating manipulative skills. Preferences for online 
programs tended to be stronger among preservice teachers than inservice teach-
ers, and among non-veteran teachers than in veteran teachers. Educational impli-
cations are discussed. 
Introduction 
It is an implicit but widely held belief that the quality of education 
cannot be improved without improving the quality of teachers. Many 
researchers have also contended that teachers, among other factors, 
play a key role in effectively responding to a call for improvement in 
education (Fullan and Miles 1992, Walker and Cheong 1996). Thus, 
teachers’ professional development, which involves the use of different 
teaching activities, the development of beliefs and conceptions under-
lying the activities, and the development of subject matter knowledge 
and skills (Bell 1998), has been one of the most important factors in 
efforts for educational improvement. Teachers themselves also need 
opportunities for their professional development in order to maintain 
and enhance their abilities to teach, because subject area contents as 
well as instructional methods are rapidly evolving and widening es-
pecially in continually changing subjects like science. 
Teachers’ professional development, however, has frequently been 
pursued without appropriate support systems. Professional devel-
opment has tended to be simply equated with an on-site inservice 
teacher training or workshop (Loughran and Gunstone 1997). More-
over, it has not been seriously taken into account whether the teachers 
participating in an inservice program really acquired useful knowledge 
necessary for their professional development, and whether the teach-
ers of different teaching experience and background needed partic-
ularly different knowledge. As a result, teachers are often frustrated 
that they still feel unable to improve the learning of their students 
even after taking inservice programs (Bell 1998). Teachers’ complaints 
about inservice teacher training programs are well documented and 
occur in many countries. Seferoglu (1996), for example, reported that 
many Turkish teachers felt some inservice training workshops were 
conducted just for the sake of formality. Kim et al. (1991) reported 
that over 80% of science teachers taking an inservice teacher train-
ing program in Korea complained that it did not address the concerns 
and practical problems they faced. It seems apparent that past and 
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present efforts for teachers’ professional development have not pro-
duced the desired results (Howe and Stubbs 1997). 
One possible reason for the dissatisfactory results of inservice 
teacher training might be that the objectives of programs were not 
congruent with teachers’ personal and classroom needs (Baird et al. 
1993). It might be reasonable to better understand the target audience 
before prescribing any intervention. Thus, to simply impose a train-
ing program on teachers without considering their needs makes lit-
tle sense. Needs assessment is indeed suggested to be a prerequisite 
for any inservice teacher training programs in order to make them 
feasible and relevant to teachers (Eraut 1995). Mecca and Klindienst 
(1987) also reported that a program planned on the basis of the ex-
pressed needs of teachers attained more positive evaluation. Several 
investigations regarding science teachers’ needs have been made in 
various contexts (for example, Abu Bakar et al. 1988, Baird et al. 1994, 
Germann and Barrow 1995, McGinnis et al. 1996, Ramsey 1993, Zint 
and Peyton 2001). The results of these surveys were used either as a 
basis in planning inservice teacher training programs or as a prelude 
to setting national policy. Nonetheless, there are still few examples 
of inservice teacher training programs in which the providers pre-as-
sessed teachers’ needs (O’Sullivan 2000). 
Recently, the development of new information and communication 
technology, especially the Internet, undoubtedly offers interesting and 
exciting possibilities in various aspects of modern society (Buchanan 
1995, Halla and Lehman 1992, Robinson 1994, Sumrall and Sumrall 
1995, Wood 1992). The Internet also provides an opportunity for in-
service teacher training of an entirely new type — online or Web-based 
training. Several studies repeatedly pointed out that the problem of 
time and space is one of the greatest barriers for teachers to partic-
ipate in traditional on-site inservice training programs, even though 
teachers did realize a certain deficiency in their abilities to success-
fully fulfil their profession (Baird et al. 1993, Barkley 2001, Germann 
and Barrow 1995, Levins et al. 1994). One could expect that online in-
service teacher training might be an alternative to the aforementioned 
practical problem of on-site inservice teacher training. With online 
training, more teachers are probably able to find an appropriate pro-
gram that fits into their schedules. They can learn at their own pace 
while working at their own schools. Furthermore, teachers might be 
able to selectively participate in some courses of an inservice teacher 
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training program or choose some content to study and/or get instruc-
tional resources rather than pursue an entire program as is the case of 
many traditional on-site programs. Cost reduction is also a frequently 
cited advantage of the introduction of online inservice teacher train-
ing (Jung 2001). 
Some institutes in many developed countries started to offer pro-
fessional development certificates in educational media or distance 
education via online education several years ago (for examples from 
Canada, the UK, and the US, see Boone and Andersen 1995, Robin-
son 1991, Sherry and Morse 1995, Wiesenmayer and Koul 1998). Re-
cently, more online inservice teacher training programs, although not 
yet the prevalent method of administering inservice teacher training, 
are provided in many developed countries as well as some develop-
ing countries (for example, Baek and Westrom 2001, Barkley and Bi-
anco 2001, Jung 2001, Knapczyk et al. 2001). The providers of many 
online teacher training programs, however, seem to make the same 
mistake as did those of traditional training programs. That is, there 
is little reported research examining teachers’ perceived professional 
needs for online inservice teacher training programs. 
Characteristics of educational situations in Korea 
Korea has an educational system of 6–3–3–4; six years for elemen-
tary school, three years for middle school, three years for high school, 
and four years for college. The colleges of education in universities 
are the major institutes for educating prospective secondary school 
teachers. For prospective teachers majoring in chemical education, 
there are six departments of chemical education at national univer-
sities and three at private universities (Noh et al. 1997). There are 
also nine departments of science education providing a curriculum in 
chemistry. Teacher education programs in universities and graduate 
schools of education are also available to prospective teachers. Teach-
ers who possess a chemistry teaching certificate generally teach either 
physical science in middle schools or general science and/or chemis-
try in high schools. Although a new certificate program for teachers 
to teach physical science and/or general science courses in secondary 
schools has been recently established, the number of teachers with the 
general science teaching certificate is extremely low at present. The 
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percentage of young chemistry teachers is also quite low because the 
Korean government has employed fewer teachers partly due to an in-
sufficient budget for education since the early 1990s. 
In terms of an infrastructure for the Internet connection, Korea 
is one of the best-equipped countries in the world. According to the 
report of the Organization for Economic Co-operation and Develop-
ment (2001), Korea was reported to possess one of the highest lev-
els of Internet subscribers per 100 inhabitants. Furthermore, in mid-
2000, more than one-half of the subscribers using Digital Subscriber 
Line connections to the Internet for high speed in the Organization 
for Economic Co-operation and Development reporting area were Ko-
rean. In 1997, the Korean government initiated a comprehensive six-
year project to establish an advanced educational infrastructure. As a 
result, every teacher possesses his/her own computer with an Inter-
net connection using high-speed lines such as Digital Subscriber Line 
or Integrated Services Digital Network. Every school also possesses 
at least two multimedia centers with networked personal computers, 
and each classroom has been equipped with, at minimum, a multime-
dia personal computer networked by a Local Area Network system. 
There exist 16 provincial offices of education in Korea, each of 
which provides inservice programs through teacher training centers 
in collaboration with nearby colleges. Since a National Curriculum 
for grades K-12 is implemented throughout Korea, similar inservice 
teacher training programs are provided to teachers regardless of prov-
ince. As use of the Internet grows and expands in schools, there is an 
increasing need for flexible teacher training (Korea Multimedia Ed-
ucation Center 1998). To meet this need, the Ministry of Education 
and the Ministry of Information and Communication in Korea jointly 
funded a project to create a Cyber Teacher Training Centre within the 
Korea Multimedia Education Centre in 1997. The project, which was to 
create the Cyber Teacher Training Centre, developed a software plat-
form for managing online teacher training and 11 general courses de-
signed as self-directed and self-paced Web-based learning programs 
(Baek and Westrom 2001). In addition to the teacher training centers, 
several universities have offered online teacher training courses. Most 
courses provided by both teacher training centers and universities, 
however, are either too general (e.g. titles such as ‘computers and the 
information society’) or too technologically-oriented (e.g. titles such 
as ‘instructional use of multimedia’), although some subject-specific 
Noh,  Cha ,  Kang &  S charmann in  INT.  J.  SCI .  EDUC.  26  (2004)       6
online courses such as training programs for the experts in child ed-
ucation and general English have been recently prepared. 
Purposes 
Few investigations regarding science teachers’ perceived needs for 
online inservice teacher training have been reported in the litera-
ture. Furthermore, there has never been an attempt to examine sci-
ence teachers’ needs for online inservice programs as well as tradi-
tional on-site ones in Korea. In a grant project to provide a ‘Chemical 
Education Homepage’ for Korean secondary teachers and college stu-
dents possessing a chemistry background, we conducted assessments 
of perceived professional needs. The purposes of this study were to: 
(a) investigate Korean teachers’ needs for on-site and online inser-
vice teacher training, (b) examine their preferences for the two types 
of training, and (c) compare the self-reported needs according to the 
two teacher variables of teaching experience and school level. We 
also examined the perceived needs of prospective secondary teachers 
majoring in chemical education and their preferences for the type of 
training, and then compared the results with those of the inservice 
teachers in order to gain some implications for the direction of future 




‘Need’ has an ambiguous, relative, and dynamic nature, so that di-
verse interpretations such as discrepancy, recognized problem, re-
quirement for more services, and the wants of people (O’Sullivan 
2000, Packwood and Whitaker 1988) are possible definitions. Among 
these various definitions of need, we adopted, in this study, Witkin’s 
(1984) discrepancy definition, which is a measurable discrepancy be-
tween the present state of affairs and a desired state of affairs. Thus, 
teachers’ professional need was defined as the perceived discrepancy 
between what teachers have and what they want to fulfil their pro-
fession well (Abu Bakar and Tarmizi 1995). It may not be suitable to 
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use this definition for prospective teachers, because most may have 
only limited teaching experience. However, it may be more meaning-
ful to compare the needs of inservice and preservice teachers with a 
common definition for the sake of this study. 
There are a number of survey instruments for use in determining 
science teachers’ needs and concerns. On choosing a needs assessment 
instrument, several criteria such as proven validity and reliability, en-
compassing a wide range of teachers’ professional needs, and brev-
ity to ensure higher return rate were considered. Zurub and Rubba 
(1983) developed the Science Teacher Inventory of Need (STIN). The 
STIN consists of 76 items organized into seven categories; (a) speci-
fying objectives for instruction, (b) diagnosing and evaluating learn-
ers, (c) planning instruction, (d) delivering instruction, (e) managing 
instruction, (f) administering instructional facilities and equipment, 
and (g) improving personal competence as a teacher. Each of the STIN 
items describes tasks or activities that are needed for science teach-
ers to carry out their instructional duties, followed by a four-point 
scale (NF = not familiar with the task, 1 = no need, 2 = little need, 3 = 
moderate need, and 4 = great need). The content validity of the STIN 
was verified by a panel of seven experts (Zurub 1982), and the Cron-
bach’s internal consistency reliability coefficient was estimated to be 
0.95 (Zurub and Rubba 1983). Baird and Rowsey (1989) modified the 
STIN, shortening the original instrument into 54 items by deleting, 
editing, and adding some items. The Cronbach’s internal consistency 
reliability coefficient for the modified STIN was reported to be 0.96. 
In this study, we further modified the Baird and Rowsey version 
of the STIN. First, 24 items that were not directly relevant to educa-
tional situations in Korea were removed. The removed items included 
‘select and use standardized tests’, ‘select commercial materials for 
teaching’, ‘direct a science field trip’, and ‘construct science labora-
tory equipment’, and so forth. Second, a supplemental question for re-
spondents to indicate their preferences for the type of training such as 
on-site and online training was added to each item. Finally, the ‘Not 
Familiar’ option embodied in the previous versions of the STIN was 
also removed, because previous research documented that only few 
respondents had chosen this option (Baird and Rowsey 1989, Baird et 
al. 1993). As a result, 30 needs assessment items from the STIN were 
used in this study. At the end of question set, there is an open-ended 
item in which respondents could express any needs not addressed in 
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the existing 30 items. We also added another section to the question-
naire, which consists of 12 items concerning the demographic infor-
mation of respondents (e.g. principal teaching assignment and years 
of teaching experience) and their use of the Internet (e.g. availability 
of the Internet connection and experience in using the Internet). The 
translation of 30 items was checked by two independent experts flu-
ent in English. The face validity of the questionnaire was established 
by a panel that consisted of three science educators. The initial version 
was then checked by 15 science teachers possessing a strong chem-
istry content background. The response of the teachers to the ques-
tionnaire, followed by a discussion, provided an opportunity to check 
whether the format and the selection of items were proper and to edit 
some items while preserving the original meaning. The Cronbach’s in-
ternal consistency reliability coefficient for the questionnaire used in 
this study was determined to be 0.92. 
The needs assessment items for prospective teachers were almost 
identical to those used for inservice teachers, except that the phrasing 
‘inservice teacher training’ in each item was substituted with ‘course 
at the department of chemical (or science) education’. The section con-
sisting of demographic information and use of the Internet consisted 
of eight items. The Cronbach’s internal consistency reliability coeffi-
cient was determined to be 0.82. The coefficients of 0.92 and 0.82 ob-
tained in this study were considered acceptable, especially given that 
the number of items used was reduced by about one-half. 
Procedure 
Because a complete list of science teachers’ names possessing a 
chemistry background was not available, we used the Korean Direc-
tory of Education (Korean Federation of Teachers’ Associations 1999) 
to sample secondary schools for this study. Based on a school distri-
bution in metropolitan cities, small cities, and rural areas, we pro-
portionally selected 205 schools (101 middle schools and 104 high 
schools) from a pool of 3988 secondary schools on the list. Packets 
were sent to the selected schools in November 2000, addressed to 
the science division heads, who were asked to deliver packets to sci-
ence teachers with a chemistry background. Each packet contained a 
letter of transmittal explaining the survey, an anonymous question-
naire, and a self-addressed stamped envelope. We followed Borg and 
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Gall’s (1989) recommendations in preparing the letter of transmittal 
to increase response rates that included the importance of the study, 
assurance of confidentiality, and so forth. Four weeks later, another 
packet containing an additional follow-up letter was mailed to the 
schools that had not responded. In order to encourage mail-backs, we 
then telephoned most science division heads and/or teachers in the 
schools that had not responded to the survey. This also provided an 
opportunity, although not systematic, to check non-respondent bias, 
which indicated no differences by teaching experience and school 
level. Three weeks after the first follow-up letters, the second follow-
up letters were sent to all non-respondents. As a final result, a total 
of 120 questionnaires (59%) returned. Forty-four of them were from 
middle school science teachers having a chemistry background, and 
65 were from high school chemistry teachers. The response rate of 
this study is comparable with those of previous studies; 43% for Baird 
and Rowsey (1989), 36% for Baird et al. (1994), and 63.3% for Ger-
mann and Barrow (1995). Among the 18 institutes in which colleges 
of education have chemical education divisions in Korea, three were 
chosen on the basis of their locations. Sixty-seven juniors and seniors 
who took at least two courses related to chemical education as well as 
several education courses participated in this survey. 
The data collected through the questionnaire were analyzed us-
ing descriptive and inferential statistics with SPSS programs. The re-
sponse rate on the four-point scale of each item was over 98%. The 
response rate on the type of inservice teacher training by teachers was 
over 88%, while that of courses by preservice teachers over 94%. In-
deed, four teachers designated both traditional and online training as 
their preferences in all items despite the direction to choose only one, 
which indicated that some teachers strongly preferred to have both 
types of training programs. The available-case procedure that excludes 
cases test by test was used for analyses (Little and Rubin 1987). 
Demographics of subjects 
Demographic information for teachers who participated in this 
study is summarized in Table 1. According to Burden (1979), there 
are three stages in teacher development; a survival stage (first year), 
an adjustment stage (second year to fourth year), and a mature stage 
(fifth year and above). In this study, we classified the teachers who 
Noh,  Cha ,  Kang &  S charmann in  INT.  J.  SCI .  EDUC.  26  (2004)       10
had less than five years of teaching experience as non-veteran teach-
ers and the others as veteran teachers, which was also used in Ger-
mann and Barrow’s (1995) study. Twenty teachers (16.9%) were clas-
sified as non-veteran teachers. Among veteran teachers, 16 (13.6%) 
had 5–10 years of experience, 51 (43.2%) had 11–20 years of experi-
ence, and 31 (26.3%) had more than 20 years of experience. All mid-
dle school teachers taught physical science, and 19 of them (41.3%) 
taught life science as well. Six high school teachers (5.0%) taught only 
general science courses, 46 (38.3%) taught chemistry courses, and 23 
(19.2%) taught both courses. 
Most preservice teachers were female (n = 62, 92.5%). Although 
one of three universities participating in this study was a woman’s 
university, the percentage of females among preservice teachers was 
Table 1. Demographic information for teachers. 
   Frequency (%) 
Gender (n = 120) 
 Male 77 (64.2) 
 Female 43  (35.8) 
Age (n = 118) 
 Less than 25 years  4 (3.4) 
 25–30 years 17 (14.4) 
 31–40 years  52 (44.1) 
 41–50 years 42 (35.6) 
 More than 50 years 3 (2.5) 
Teaching experience (n = 118) 
 Less than 5 years  20 (16.9) 
 5–10 years  16 (13.6) 
 11–20 years  51 (43.2) 
 More than 20 years  31 (26.3) 
Highest academic degree (n = 120) 
 Bachelor’s degree  77 (64.2) 
 Master’s degree  41 (34.2) 
 Doctoral degree 2 (1.7) 
School (n = 120) 
 Middle school 46 (38.3) 
 High school  74 (61.7) 
Teaching assignment (n = 120) 
 Physical science 26 (21.7) 
 Physical science and life science  19 (15.8) 
 General science 6 (5.0) 
 Chemistry  46 (38.3) 
 General science and chemistry 23 (19.2)  
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high. However, this was expected because most college students in 
education and new science teachers in Korea are female. Their ages 
ranged from 21 to 24 years. 
Both inservice and preservice teachers were also asked to respond 
to a series of questions concerning the use of the Internet. These data 
are presented in Table 2. Almost all inservice teachers (96.6%) and all 
preservice teachers indicated that the Internet was available in their 
schools and universities. Furthermore, a number of inservice (80.7%) 
and preservice (71.6%) teachers were also able to access to the Inter-
net at home. As a result, most inservice and preservice teachers had at 
least some experience in using the Internet. Teachers procured teach-
ing and learning resources by various means such as obtaining the 
Table 2. Comparison of respondents’ uses of the Internet. 
  Veteran Non-veteran  Inservice  Preservice 
  teachers teachers teachers (%) teachers (%) 
  (n = 98) (n = 20) (n = 120) (n = 67) 
Experience of using the Internet 
 None  1  0  1 (0.8)  0 (0.0) 
 Be able to browse websites  22  3  25 (20.8)  6 (9.5) 
 Be able to use search engines  66  14  81 (67.5)  51 (81.0) 
 Have their own websites  8  3  12 (10.0)  6 (9.5) 
 Manage web server  1  0  1 (0.8)  0 (0.0) 
Major means to get instructional resourcesa 
 Materials distributed from  46  5  51 (33.3)  0 (0.0) 
     educational institutes 
 Resources on the Internet  40  16  58 (37.9)  39 (79.6) 
 Textbooks and/or science magazines  33  6  39 (25.5)  10 (20.4) 
 Others  4  1  5 (3.3)  0 (0.0) 
Degree of using the Internet in searching for instructional resources 
 Not at all  1  0  1 (0.9)  0 (0.0) 
 Sometimes  26  6  32 (27.8)  6 (9.0) 
 
 Jointly use the Internet and other sources  57  10  68 (59.1)  42 (62.7) 
 Almost every time  10  3  14 (12.2)  19 (28.4) 
Usefulness of instructional resources on the Internet in teaching/studying 
 Not at all  0  0  0 (0.0)  0 (0.0) 
 Little  17 5  22 (19.3)  3 (4.5) 
 Moderately  57  9  66 (57.9)  32 (47.8) 
 Greatly  19  5  26 (22.8)  32 (47.8) 
a. Total frequency for teachers at this item was over the number of respondents because some had 
chosen more than one option.  
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materials distributed from local educational institutes, exploring the 
Internet, and subscribing to science magazines. Although some preser-
vice teachers did not use any instructional resource for their classes 
at all, their main instructional resource was found to be the Internet. 
Nonetheless, over 70% of these inservice and preservice teachers fre-
quently used the Internet in searching for instructional resources. 
Many inservice and preservice teachers also recognized the benefit of 
the Internet in searching for instructional resources. Eighty-one per-
cent of teachers and 96% of preservice teachers were satisfied with 
the information found on the Internet. 
Results 
Needs for professional development 
The means and standard deviations of needs designated by the re-
spondents are summarized in Table 3. The perceived needs of Korean 
inservice and preservice teachers possessing a chemistry background 
were fairly strong in all 30 needs items. Item means ranged from 3.21 
to 3.75 on a four-point Likert scale for inservice teachers, and from 
3.29 to 3.81 for preservice teachers. Both inservice and preservice 
teachers were most interested in ways to motivate students to learn 
science (item D1). Their prominent needs also included defending the 
reasons for teaching science (item A1), preparing instructional ma-
terials (item C2), conducting a laboratory session (item D3), and up-
dating their personal knowledge in chemistry (item G1), other science 
content areas (item G2), and science-societal issues (item G4). Con-
structing and using a test item bank (item B3) and identifying sources 
of free instructional materials (item F2) were other prominent needs 
for inservice teachers, whereas demonstrating concepts (item D4) and 
evaluating personal effectiveness as a teacher (item E1) were more 
pronounced for preservice teachers. 
Means of inservice teachers’ needs were higher than those of pre-
service teachers’ needs on six items; B3, C3, D7, F2, F3, and G1. How-
ever, only the difference in item F2 (identifying sources of free in-
structional materials) was statistically significant (p < 0.05) using the 
Mann–Whitney U-test. For the rest of the items, means of preservice 
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Table 3. Comparison of the needs perceived by inservice and preservice teachers. 
 Inservice Preservice
Item  teachers teachers  U 
A1. Defend the reasons for teaching science in school  3.62 (0.61)  3.70 (0.46)  3826.0
A2. Write knowledge, attitude, and skills objectives  3.23 (0.74)  3.61 (0.60)  2870.0**
B1. Design measurement items  3.52 (0.58)  3.65 (0.48)  3466.0
B2. Use test items to diagnose learning difficulties  3.39 (0.57)  3.55 (0.53)  3417.5
B3. Construct and use a test item bank  3.59 (0.59)  3.46 (0.66)  3604.5
C1. Develop a lesson or unit plan for instruction  3.30 (0.72)  3.50 (0.64)  3353.5
C2. Prepare instructional materials 3.71 (0.47)  3.79 (0.41)  3624.0
C3. Arrange classroom environment  3.53 (0.59)  3.43 (0.53)  3546.0
D1. Motivate students to learn  3.75 (0.44)  3.81 (0.47) 3666.0
D2. Use an inquiry teaching strategy in teaching  3.49 (0.64)  3.61 (0.55)  3607.0
D3. Conduct a laboratory session  3.59 (0.56) 3.69 (0.47)  3674.0
D4. Demonstrate a concept  3.53 (0.59)  3.69 (0.47)  3498.0
D5. Demonstrate a science process skill  3.52 (0.61)  3.67 (0.53)  3481.5
D6. Demonstrate a manipulative skill  3.42 (0.62)  3.49 (0.59)  3755.0
D7. Employ simulation techniques in teaching  3.42 (0.64)  3.41 (0.53)  3773.5
D8. Employ individualized instruction  3.38 (0.61)  3.39 (0.65)  3909.5
D9. Employ peer tutoring  3.21 (0.64)  3.29 (0.58)  3704.5
D10. Use audio-visual equipment in instruction  3.46 (0.65)  3.51 (0.53)  3947.0
D11. Use computers for teaching science  3.48 (0.57)  3.65 (0.51)  3295.5*
E1. Evaluate personal effectiveness as a teacher  3.42 (0.62)  3.70 (0.53)  2964.0**
E2. Use a computer to help manage instruction  3.30 (0.65)  3.57 (0.56)  3123.5**
F1. Maintain a laboratory and equipment’s  3.36 (0.63)  3.46 (0.53)  3716.0
F2. Identify sources of free instructional materials  3.67 (0.52)  3.49 (0.61)  3380.5*
F3. Select supportive materials (books, films,  3.43 (0.63)  3.36 (0.64) 3751.0
            and software, etc.) for instruction 
G1. Update knowledge in chemistry  3.75 (0.44)  3.70 (0.49)  3846.0
G2. Update knowledge in other science content  3.58 (0.53)  3.69 (0.53)  3538.0
G3. Update knowledge of science-related career opportunities  3.44 (0.56)  3.48 (0.56)  3783.0
G4. Learn more about science-societal issues  3.59 (0.57)  3.76 (0.50)  3354.5*
G5. Update knowledge of cognitive learning theories 3.27 (0.64) 3.62 (0.49) 2789.5**
G6. Learn more about history and philosophy of science 3.31 (0.64)  3.49 (0.59)  3371.5 
Data presented as mean (standard deviation). 
* p < 0.05, ** p < 0.01.  
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teachers’ needs were higher than those of inservice teachers’ needs. 
Statistically significant differences were found in six of the items; 
writing knowledge, attitude, and skills objectives (item A2), using 
computers for teaching science (item D11), evaluating personal effec-
tiveness as a teacher (item E1), using a computer to help manage in-
struction (item E2), learning more about science-societal issues (item 
G4), and updating knowledge of cognitive learning theories (item G5). 
Six inservice teachers and 13 preservice teachers responded to the 
open-ended item. Many of their responses were concerning specific 
contents/activities already covered in the existing 30 items. Among 
examples were misconceptions and conceptual change approaches, 
techniques in developing instructional materials, and performance 
assessment. The other needs perceived by inservice teachers were in-
structional materials for science club activities and summary reports 
on instructional method seminars. Preservice teachers mentioned in-
structional methods for using games in science classes, knowledge 
about integrated science, and knowledge about teaching practices. 
Teachers’ needs were compared by their background variables. The 
teacher independent variables selected in this study were teaching 
experience and school level. The results indicated that there were no 
statistically significant differences between veteran and non-veteran 
teachers. Upon comparing the needs of middle school teachers with 
those of high school teachers, however, statistically significant differ-
ences were found in some items (p < 0.05). Middle school teachers 
designated significantly stronger needs than high school teachers in 
the areas of items B2, D2, D5, and D8. 
Preferences for on-site and online training 
The preferences of inservice and preservice teachers for the type of 
training and courses are presented and compared in Table 4. Teach-
ers preferred online training programs to traditional on-site ones in 
25 needs assessment items, of which 18 were significantly (p < 0.05) 
above expected frequencies of equal preference in terms of chi-square 
analyses. Among the five items that teachers designated as suitable 
for on-site training, three were statistically significant. Preservice 
teachers preferred online courses for teacher preparation programs 
in 18 areas, of which 11 were statistically significant (p < 0.05). There 
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Table 4. Comparison of the preferences of inservice and preservice teachers for the 
type of training and courses. 
                    
   
Inservice teachers                                           Preservice teachers
   
                                     χ2 
                     
Frequency                                          Frequency    
                                                     (inservice versus 
Item On-site  Online  χ2   On-site  Online  χ2                   preservice teachers) 
A1  66  45  3.973* 57  10  32.970**  12.839** 
A2  52  57  0.229  57  8  36.938** 27.820** 
B1  31  76  18.925**  51  15  19.636** 38.197** 
B2  32  77  18.578**  28 39  1.806  2.855 
B3  24  86  34.945** 13  53  24.242**  0.112 
C1  38  68  8.491**  37  27  1.563  7.808** 
C2  38  72  10.509**  28  35  0.778  1.664 
C3  50  59  0.743  25  39  3.063  0.761 
D1  46  62  2.370  30  35  0.385 0.209 
D2  48  61  1.550  36  31  0.373  1.563 
D3  65  44  4.046* 47  19  11.879**  2.392 
D4  49  61  1.309  52  15  20.433**  18.582** 
D5  61  46  2.103  51  13  22.563** 9.114** 
D6  81  26  28.271** 51  16  18.284**  0.004 
D7  31  78  20.266** 13 54  25.090** 1.807 
D8  41  65  5.434*  27 37 1.563 0.205 
D9  56  51  0.234  30  36  0.545  0.773 
D10  44  65  4.046* 17  48  14.785**  3.613 
D11  27  81  27.000** 19  47  11.879** 0.302 
E1  49  58  0.757  40  26  2.970 3.585 
E2  29  79  23.148**  12 54  26.727**  1.710 
F1  45 62  2.701  32  34  0.061  0.683 
F2  14  95 60.193**  2  64  58.242**  4.766* 
F3  18  91  48.890** 8 58  37.879**  0.627 
G1  21 89  42.036**  17  49  15.515**  1.083 
G2  20  89  43.679**  10  57 32.970**  0.344 
G3  21  87  45.370**  14  53  22.701**  0.054 
G4  19  89  118.972**  25  41  3.879* 8.923** 
G5  36  72  12.000** 55  11  29.333** 41.052** 
G6  25  82  30.364** 46  21  9.328**  34.911** 
*p < 0.05, **p < 0.01. 
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existed significant differences in nine of 12 items in which preservice 
teachers responded to favor traditional face-to-face courses (p < 0.01). 
The items that both inservice and preservice teachers significantly fa-
vored on-site training were items A1, D3, and D6. The tasks/activities 
for which both inservice and preservice teachers strongly favored on-
line teaching were found for 11 items. 
In order to examine the differences in teachers’ favored training 
types by teaching experience, the preferences of veteran and non-
veteran teachers for online and on-site inservice training were com-
pared (Table 5). Both veteran and non-veteran teachers, on the whole, 
tended to favor online training. Non-veteran teachers preferred online 
training in 26 items, of which 14 were statistically meaningful. Vet-
eran teachers also preferred online programs in 23 items, of which 15 
were meaningful. Higher percentages of non-veteran teachers than 
veteran teachers favored online training in 21 items, of which three 
were statistically significant using chi-square analyses: defending the 
reasons for teaching science in school (item A1), developing a lesson 
or unit plan for instruction (item C1), and using an inquiry teaching 
strategy in teaching (item D2). The areas in which both veteran and 
nonveteran teachers indicated a preference for on-site training were: 
conducting a laboratory session (item D3), demonstrating a manipu-
lative skill (item D6), and employing peer tutoring (item D9). Upon 
comparing the preferences of middle and high school teachers for the 
type of training, no significant differences were found. 
Discussion 
Needs for professional development 
The perceived professional development needs of Korean inservice 
and preservice teachers with a chemistry background were found to 
be very strong (Table 3). The strongest need rated by both inservice 
and preservice teachers was how to motivate students to learn sci-
ence. The same result was reported from the studies conducted in the 
US (Baird and Rowsey 1989, Baird et al. 1994). The perception by Ko-
rean teachers of their need to increase motivational skills may be ex-
plained by the results of recent international comparison studies. The 
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Table 5. Comparison of the preferences of veteran and non-veteran teachers for the 
type of inservice teacher training. 
                    
  
Veteran teachers                           Non-veteran teachers
   
                                       χ2 
                     
Frequency                                          Frequency    
                                                     (veteran versus 
Item On-site  Online  χ2   On-site  Online  χ2              non-veteran teachers)
A1 59  31 8.711** 7  12 1.316  5.415* 
A2  45  43 0.045  7  12  1.316  1.278 
B1  27  60  12.517** 4 14  5.556*  0.557 
B2 26 62 14.727** 5  14  4.263* 0.079 
B3  20  69  26.978**  3  16 8.895**  0.417 
C1  35  50  2.647  2  17  11.842**  6.365* 
C2  31  58  8.191**  7  12  1.316 0.028 
C3  42  46  0.182 7  12  1.316  0.746 
D1  40  47  0.563  5  14  4.263*  2.468 
D2  44  44 0.000  4  15  6.368*  5.294* 
D3 54  34  4.545*  10  9 0.053 0.496 
D4 42 47  0.281  7  12  1.316 0.677 
D5  52  34  3.767  9  10 0.053  1.096 
D6  67  20  25.391**  14  4  5.556*  0.005 
D7  25  63  16.409** 6  13  2.579 0.076 
D8 35 50  2.647 5  14  4.263*  1.449 
D9 45  41  0.186  10  9  0.053  0.001 
D10 35 53  3.682  9  10  0.053  0.372 
D11 21  66  23.276** 6  13  2.579  0.455 
E1  41  45  0.186  7 12 1.316  0.736 
E2  26 61  14.080** 3 16 8.895** 1.559 
F1  35  52  3.322 10 8  0.222 1.430 
F2 14  74  40.909** 0  19  NA  NA 
F3  16  72 35.636**  2  17 11.842** 0.654 
G1  19  70 29.225** 1 18  15.211**  2.685 
G2  17  71  33.136**  2  17  11.842**  0.827 
G3  19 68 27.598**  2 17  11.842**  1.256 
G4  18  70  30.727** 0 18 NA NA 
G5 29 58 9.667**  7  12  1.316  0.086 
G6  20 67  25.391** 5  13  3.556 0.189 
*p < 0.05, ** p < 0.01.
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Third International Mathematics and Science Study conducted in 1995 
and the Third International Mathematics and Science Study—Repeat in 
1999 revealed a decreasing tendency of Korean secondary school stu-
dents to view science and science classes with interest (Korea Insti-
tute of Curriculum and Evaluation 2000). Korea was one of the low-
est ranked countries among the countries participating in the Third 
International Mathematics and Science Study and the Third Interna-
tional Mathematics and Science Study— Repeat in the variables asso-
ciated with students’ attitudes toward science, although Korea ranked 
fairly high in science achievement. It was reported that only 10% of 
Korean students had positive attitudes toward science, which is quite 
low compared with the results of other countries such as Malaysia 
(72%), Jordan (59%), and Singapore (46%). Therefore, Korean inser-
vice and preservice teachers were more concerned about students’ low 
motivation, and strove to obtain more information about the ways to 
effectively motivate their students to learn science. 
It might be interesting to compare teachers’ perceived needs for in-
service training across countries. Abu Bakar et al. (1988) reported that 
there existed similarities in the patterns of science teachers’ promi-
nent needs for their professional development across countries includ-
ing both developing countries such as Jordan and Malaysia and de-
veloped countries such as the US. Although they could not derive any 
explicit conclusion about the reason for these similarities in teach-
ers’ needs, they proposed a noteworthy explanation — a strategic in-
fluence of science teacher training procedures in the US on develop-
ing countries through the importation and adaptation of curricula and 
the training of teacher educators by the universities and colleges in 
the US (Abu Bakar et al. 1988). Korea may be also one of the countries 
whose educational system has been considerably influenced by the US. 
In order to compare the results of this study with those of some 
previous studies, we classified teachers’ responses to each of needs 
assessment items into dichotomous classes — either perceived or not 
perceived as needs — as Baird and Rowsey (1989) did. That is, the re-
sponses of ‘Great’ and ‘Moderate’ in the four-point scale were com-
bined into a single class labelled ‘Need’, while responses of ‘Little’ and 
‘Not at all’ were combined into a second class labelled ‘No need’. Chi-
square analyses were then used to examine the distribution of teach-
ers’ perceived needs for each item with expected frequencies of 50% 
for each of the above two classes. Table 6 presents the percentages of 
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‘Need’ for each item in descending order. It also displays the results 
of the two previous studies with secondary science teachers in the US 
(Baird and Rowsey 1989, Baird et al. 1994). 
Table 6. Comparison of rank-ordered needs in three studies.
                            Present study                                Baird and Rowsey (1989)                     Baird et al. (1994)a
Item  Rank  Need (%)  Rank  Need (%)  Rank  Need (%)
D1 1 100.0** 1 80.1** 1 79.1
G1 2 100.0** 6 66.4** 8 64.3
C2 3 99.2** 13 60.0* 15 56.8
D3 4 98.3** 17 58.8 18 52.3
G2 4 98.3** 8 64.1** 9 64.0
F2 6 97.5** 2 78.2** 2 76.1
G3 7 96.6** 5 69.1** 5 68.6
D11 8 96.6** 3 69.8** 3 75.2
B2 9 95.8** 16 59.1 12 58.8
G4 10 95.8** 4 69.1** 4 68.7
B1 11 95.7** 21 52.2 17 53.7
B3 12 95.0** 15 59.8* 19 52.2
C3 13 95.0** 19 54.7 –b –b
D4 13 95.0** 23 49.8 26 47.8
D2 15 94.1** 11 62.3* 7 64.7
D5 15 94.1** 22 51.0 24 48.9
A1 17 93.3** 30 33.8** –b –b
D6 18 93.3** 24 49.1 22 49.2
D8 18 93.3** 18 56.8 14 57.5
D10 18 93.3** 26 48.1 21 50.8
E1 21 93.2** 7 64.5** 10 63.9
F3 22 92.4** 12 62.1* 11 59.7
D7 23 91.6** 10 62.6* –b –b
F1 23 91.6** 14 59.9* 16 55.8
G6 25 90.7** 28 44.4 20 52.1
E2 26 89.9** 9 63.8** 6 64.9
G5 26 89.9** 27 45.4 23 49.1
D9 28 88.2** 20 52.5 13 58.0
C1 29 86.6** 29 40.8 27 35.3
A2 30 85.0** 25 48.6 25 48.0
a. Data for statistical probabilities were not available.
b. Items that were not surveyed.
* p < 0.05, ** p < 0.01.
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Although there is a gap of five years between the two previous stud-
ies, the results show a similar trend in science teachers’ perceived 
needs. The results of this study, however, exhibited a sharp contrast 
with them. Korean teachers’ needs are so strong that the percentages 
of ‘Need’ in all 30 items are significantly above expected frequencies 
at the 0.01 level. These compare interestingly with the results of the 
other two studies, in which only about one-half of items are rated sig-
nificantly above expected frequencies. In their studies, teachers’ prom-
inent needs also tend to be centered on three categories (delivering 
instruction, administering instructional facilities and equipment, and 
improving personal competence as a teacher) out of seven original 
categories of the STIN. Abu Bakar et al. (1988) also reported that the 
prominent needs perceived by Jordanian secondary science teachers 
were mainly from the above three categories plus ‘managing instruc-
tion’, while those by Malaysian teachers from the same four categories 
plus ‘specifying objectives for instruction’. On the other hand, Korean 
teachers expressed their needs not only in the three shared catego-
ries among the teachers from the three respective countries, but also 
in the other four categories (specifying objectives for instruction, di-
agnosing and evaluating learners, planning instruction, and manag-
ing instruction) that are closely related to preparing/giving instruc-
tions and evaluation. These results are consistent with a report that 
science teachers in Korea tended to be less confident of their prepara-
tion for teaching science than those in other countries participating in 
the Third International Mathematics and Science Study—Repeat (Ko-
rea Institute of Curriculum and Evaluation 2000). The findings may 
imply that there are certain weaknesses in science teacher prepara-
tion in Korea, especially in fostering preservice teachers to acquire a 
range of skills and techniques that are necessary for teaching science 
and evaluating students. The curricula of the colleges of education in 
Korea have been frequently criticized with respect to the following: 
teacher preparation programs are too academic and not directly rel-
evant to teaching practices, and four to six weeks of teaching prac-
tice, compared with a half-year or a full year of student teaching or 
internship in many countries, is neither sufficiently intense nor inte-
grated with the content taught in the colleges (Noh and Jeong 2002). 
Means of preservice teachers’ needs were found to be higher than 
those of inservice teachers’ needs in 24 items (Table 3), of which six 
(items A2, D11, E1, E2, G4, and G5) were statistically significant. The 
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only area that inservice teachers needed significantly more help than 
preservice teachers was in identifying sources of free instructional 
materials (item F2), which is a practical aspect in preparing for teach-
ing their own science classes. These results were expected given the 
fact that preservice teachers with little or no teaching experience un-
doubtedly need greater help in many aspects of preparing for what 
they are expected to perform as science teachers. It is also interest-
ing to note that among the six items in which preservice teachers per-
ceived a significant need for more help than inservice teachers, two 
(items D11 and E2) are related to using computers. It may be widely 
accepted that older teachers are usually more anxious about using 
computers because they were not raised in the computer age (Okinaka 
1992). However, preservice teachers who are expected to be generally 
more familiar with and skillful at using computers were found to ask 
for more help in using computers for teaching and managing instruc-
tion than their inservice counterparts. This tendency may reflect the 
increasing importance of technology in science teaching and preser-
vice teachers’ interest in teaching science with technology. 
Unlike the results of Germann and Barrow (1995), in which non-
veteran teachers exhibited greater interests in science content and 
teaching methods, no significant differences between veteran and non-
veteran teachers were found in this study. This may be partly due to 
a ceiling effect, because item means ranging from 3.21 to 3.75 on a 
four-point Likert scale may be too high to effectively compare. When 
the needs of middle school and high school teachers were compared, 
middle school teachers were found to have stronger needs for using 
test items to diagnose learning difficulties (item B2), using an in-
quiry teaching strategy in teaching (item D2), demonstrating a sci-
ence process skill (item D5), and employing individualized instruc-
tion (item D8). These results may be related to the very competitive 
environment in Korea for high school graduates to enter prestigious 
universities and colleges (Noh et al. 1997). Many Korean high school 
graduates spend one year or two years to prepare for entrance exam-
inations in private informal schools as a supplement to regular for-
mal schooling. Many students also take lessons in academic subjects 
important in the entrance examinations after school, which has been 
a social problem. Under these conditions, high school teachers are 
less likely to pay attention to inquiry teaching methods and individ-
ual learning differences. 
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Preferences for on-site and online training 
Korean teachers possessing a chemistry background generally 
tended to prefer online inservice teacher training to traditional on-
site programs (Table 4). This result appears to be consistent with the 
assertions suggested by many researchers who emphasized the pos-
sibility of online teacher training as an alternative to a traditional 
on-site program, which possesses practical obstacles of being pres-
ent at a training site at a designated time (Baek and Westrom 2001, 
Barkley 2001, Jung 2001). That is, teachers seemed to prefer online 
inservice training because it enables them to overcome the problem 
of time and space when they want the opportunities for professional 
development. Korean teachers’ preference for online training, how-
ever, might be also related to their readiness in using computers. Ac-
cording to the teachers’ responses to the questions concerning access 
to and use of the Internet, well-equipped network connections were 
available to most Korean teachers in their school and/or at home. 
This situation may lead them to possess considerable amount of ex-
perience in using the Internet. Indeed, many teachers frequently used 
the Internet in searching for instructional resources, and were satis-
fied with the results of their search using the Internet (Table 2). Com-
pared with teachers in other countries, Korean teachers seem to be 
technically well prepared, and therefore there may be less reluctant 
to accept online training. 
However, it is unreasonable and even impossible to substitute all 
traditional onsite inservice teacher training programs for online train-
ing programs. In five areas, more teachers preferred on-site to on-
line training. There were also many teachers (13–48%) who still pre-
ferred on-site training in the remaining areas, because they may need 
direct experience and/or interaction in learning some areas, as their 
students need direct experience in the laboratory of science courses. 
Teachers who responded to this questionnaire also seemed to desig-
nate this point. They exhibited statistically significant preferences for 
traditional on-site training in the items regarding conducting labora-
tory sessions (item D3) and demonstrating manipulative skills (item 
D6). Questions can be raised as to the reasons for teachers’ preference 
for the traditional on-site training in defending the reasons for teach-
ing science (item A1). This result might reflect Korean teachers’ lack 
of confidence in justifying the necessity of school science, although 
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they had acquired a lot of information from textbooks and science ed-
ucation courses in colleges of education. They appeared to need more 
plausible reasons for teaching science through a face-to-face discus-
sion with experts on education. 
Although preservice teachers favored online training in 18 items, 
their preferences for traditional on-site training tended to be stronger 
than those of inservice teachers. The items in which preservice teach-
ers exhibited statistically significant preferences for on-site rather 
than online training were: writing objectives (item A2), designing 
measurement items (item B1), demonstrating concepts (item D4), 
demonstrating process skills (item D5), knowledge about cognitive 
learning theories (item G5) and knowledge about history and philos-
ophy of science (item G6), as well as the three items (A1, D3, and D6) 
designated by inservice teachers. It seems that these stronger prefer-
ences by preservice teachers for traditional on-site training may be 
due to their amount of teaching experience. That is, without a doubt, 
preservice teachers do not possess enough experience with actual 
teaching, and this might lead them to be less confident of, or some-
times to be anxious about, their capability as science teachers. Tradi-
tional on-site instructional programs, unlike online ones, could pro-
vide preservice teachers with more direct and practical experience to 
overcome their anxiety. As a result, preservice teachers still want to 
have on-site instruction through face-to-face interaction rather than 
on-line instruction in learning key elements, although they are more 
accustomed to and more skillful in using computers and the Internet 
than inservice teachers. The finding that the aforementioned nine ar-
eas are from four of seven categories suggests that an online program 
on chemical education can be used not as a substitute for a traditional 
on-site course, but as supplementary information. 
Although no significant differences were found in the comparisons 
of teachers’ preferred types of inservice training by their school level, 
some differences were found by their teaching experience. Non-vet-
eran teachers tended to prefer online training in 26 items (Table 5). 
The percentage of non-veteran teachers who preferred online train-
ing programs to on-site ones were higher than those of veteran teach-
ers in 21 items, and the differences were statistically significant in 
three items (A1, C1, and D2). Among the three items (A1, D3, and D6) 
in which inservice teachers exhibited stronger preferences for tra-
ditional on-site training, only a significant difference was found in 
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demonstrating manipulative skills for non-veteran teachers, while the 
same three differences were found for veteran teachers. The differ-
ence between veteran and non-veteran teachers in their preferences 
for the type of training, however, was not so remarkable, compared 
with the differences between inservice and preservice teachers. Al-
though many Korean teachers did use technology frequently and no 
remarkable differences between veteran and non-veteran teachers in 
the responses to the use of the Internet were noticed, some veteran 
teachers still seemed to be less comfortable with technology as ex-
pected (Okinaka 1992). Therefore, more content on using technology 
and its integrated materials are needed, especially for some veteran 
teachers who do not feel comfortable with technology. 
Implications 
Teachers who possess a strong teaching background, and who are 
well equipped with a wide repertoire of instructional strategies to use, 
could teach their students more effectively. This study indicated prom-
inent areas, designated by Korean inservice and preservice teachers 
majoring in chemical education, as necessary to enhance their pro-
fessional development. If we expect teachers to do a better job and to 
improve education, the needs perceived by inservice and preservice 
teachers for their professional development should be accounted for 
when planning future teacher training and preparation programs. Es-
pecially in Korea, closer attention should be paid to the curriculum of 
preservice teachers’ programs in order to improve their ability and 
confidence in teaching science, because even inservice teachers were 
found to be less confident in their readiness in teaching science than 
we expected. 
Korean teachers with a chemistry background generally possessed 
favorable impressions toward using the Internet and generally pre-
ferred online inservice teacher training to traditional on-site pro-
grams. Introducing an online inservice teacher training system has 
many advantages over an on-site one, which includes less restriction 
in time and space, and more latitude for teachers to choose their own 
inservice training programs (Baek and Westrom 2001, Barkley 2001, 
Jung 2001, Levins et al. 1994). Another advantage of an online train-
ing system is from the viewpoint of using information technology in 
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education. The positive impacts of using the Internet are largely ac-
cepted and the continued growth of the Internet is unquestionable 
(Gray 1996). Undoubtedly, teachers themselves should also be pre-
pared and supported to effectively teach their students concerning the 
use of technical resources, as is the case with any innovation. How-
ever, teachers should be motivated first. One way to do this is by let-
ting them experience the benefits of innovation in their own learning 
(Vázquez-Abad 1999). Introduction of on-line training systems may 
be one such effective way for teachers to experience new technology. 
This suggestion is also in harmony with the recommendation of inte-
grating computer competencies into appropriate areas of the curricu-
lum as a way of follow-up support for strengthening technology staff 
development (Bradshaw 2002). 
On planning inservice teacher training and teacher preparation 
programs, however, it is desirable that an online training system be 
supplemented with an onsite one, because the online system could 
never be the only solution in presenting all content and activities effec-
tively. Some potential users, especially preservice teachers and veteran 
teachers in this study, also related a preference for on-site instruc-
tion. For preservice teachers with little or no teaching experience, di-
rect interaction seems to be a better way to study some key elements 
of learning and instruction, assessment, and the nature of science. If 
an online program is implemented for preservice teachers, practical 
examples of the implementation of educational theories and teach-
ing strategies of using synchronous and/or asynchronous communi-
cation tools for web-based instructions should be well prepared. For 
the users, especially some veteran teachers, who do not feel comfort-
able with technology, activities to improve teachers’ computer liter-
acy should continuously be assembled (Littlejohn 2002). Networking 
teachers via the Internet, which makes a connection between veteran 
teachers of strong knowledge in instruction and nonveteran teachers 
of computer competence, might be another effective way to increase 
teachers’ self-efficacy toward science teaching with/without technol-
ogy (Mathew et al. 1998). 
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